. Form Approved
REPORT DOCUMENTATION PAGE . OMB No. 0704-0188

0

Public reponlng hurden for trns llection of inf i is i d to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing
the coll of i g this burden estimate or any other aspect of this collection of information, including supgestions for reducing this burden, to Washington Headquarters Services, Directorate for Information
Operations and Reports, 1215 Jeffersun Davis nghway ‘Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project {0704-0188), Washington, DC 20503
1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED

Jan 1998 FINAL TECH RPT, 01 SEP 94 TO 31 AUG 97
4. TITLE AND SUBTITLE 5. FUNDING NUMBERS
(AASERT 94) INTELLIGENT CONTROL OF MATERIALS PROCESSES F49620-94-1-0383

6. AUTHOR(S}

Professor Patrick H. Garrett

AFRL-SR-BL-TR-98-

1. PERFORMING ORGANIZATION NAME(S) AND ADDRESSI(ES)

Electrical and Computer Engineering Dept QZ (

University of Cincinnatti
Cincinnatti OH 45221

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/MONITORING
AGENCY REPORT NUMBER

AFOSR/NM
110 Duncan Avenue Suite B115
Bolling AFB DC 20332-8050

11. SUPPLEMENTARY NOTES

1Za, DISTRIBUTION AVAILARILITY STATEMENT 12b. DISTRIBUTION CODE

Approved for public release; distribution unlimited.

13. ABSTRACT Maximum 200 words)

A systematic set of experiments has been performed to determine the effect of temperature, oxygen, precursor composition,
and precursor flow rate on the gas phase of chemical vapor deposition.

Tw-wr' AT AT TR PN C"‘""*"’""""“ﬂ Z%

90802

14. SUBJECT TERMS : 15. NUMBER OF PAGES
2
Keywords: precursor composition, vapor disposition 16. PRICE CODE
17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF
OF REPORT OF THIS PAGE OF ABSTRACT ABSTRACT
Unclassified Unclassified Unclassified UL
Standard Form 298 (Rev 2-89) (EG)
Prescribed by ANSI 9.18

Designed using Psn‘urm Pra WHSIDIOR, Oct 94




JAN-28-1998 16:43 ECE DEPARTMENT UC 513 556 7326 P.O@

.

Progress Report For A.F.0O.S.R.

Progress has been made in the understanding, further
refinement, and preventive maintenance of the chemical vapor
deposition (CVD) system. A systematic set of experiments have been
performed to determine the effect of temperature, OXygen, precursor
composition, and precursor flow rate on the gas phase and in situ
temperature of the process. Further refinement to the process was
accomplished by adding two furnaces which can be heated up to
1200°C: one to desize the fiber before being coated, and 2 second
furnace to serve as the reactor. This allowed the three zome furnace
which was originally ineffectively used as a reactor to be used as an
in-line heat weatment furnace at temperatures up to 1500°C.

As part of a preventive maintenance effort, a pneumatic valve
was added to the sample gas inlet of the mass spectrometer. The
pneumatic valve was interfaced to the computer system; and custom
software was added to allow the operator to open or close the valve
as needed.  This prevents the sampling port from being open
unnecessarily which could lead to permanent damage to the roughing
pump if it happens over an extended period of time. An ion gauge
and corresponding controller was added to the vacuum column to
monitor the vacuum to prevent damage to the turbo molecular pump
by operating it at an unacceptably poor vacuum. The vacuum is also
interfaced to the computer as the mass spectrometer intensity is
known to be dependent on pressure. Finally, a problem was detected
when the turbo molecular pump would not start - after more than a
week of troubleshooting it was correctly determined that two
capacitors in the power supply were bad and promptly replaced.
Fixing the problem prevented the shipment of the instrument back
to the factory at a considerable expense and inconvenience.

Using the data acquired from the systematic set of
experiments, a fuzzy logic controller was developed to regulate the in
situ temperature of the process by varying the oxygen flow rate
entering the reactor. Prior to actually regulating the temperature, a
controller was developed which would use the mass spectrometer
and regulate the gas phase with oxygen. These results are being
published and being considered for filing of a patent.
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